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L2 r, 2
(1 s 710048;
2 , 710065)

LUO She-ji"*,ZHAO Kang', WANG Rong”

(1 School of Materials Science and Engineering,Xi’an University of
Technology,Xi’an 710048, China;2 School of Materials Science and
Engineering, Xi’an Shiyou University, Xi’an 710065, China)

, S135 s
o i 1./0=0.7 S135
: S135 3 5 ; ;
doi: 10.3969/j. issn. 1001-4381. 2013. 01. 009
: 0346. 2 A : 1001-4381(2013)01-0040-05

Abstract; Biaxial fatigue behavior under combined axial and torsional loading for S135 drill pipe steel
was investigated by means of fatigue tests and data regression analysis methods, and the fracture sur-
faces were observed through scanning electron microscopy. The results show that when /6., is 0. 7
the fatigue life regulation of S135 drill pipe steel under combined axial and torsional loading can be re-
presented well by the fatigue life equation, which is expressed by equivalent stress of tension-torsion
stress amplitude. The fracture surfaces are mainly divided into three regions such as the crack initia-
tion, steady crack propagation and instantaneous fracture. Fatigue cracks mainly initiate at the speci-
men surface and propagate rapidly in specimen. Fatigue cracks are multiple source and the so-called
ridge patterns were formed by connecting the different fatigue source and combined loading. The frac-
ture surfaces are characteristic of river patterns at crack initiation region, the fracture surfaces are
characteristic of fatigue striation and rippled patterns at crack propagation region.
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Fig. 1  Microstructure of S135 drill pipe steel
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Fig. 2 Schematic illustration of the fatigue specimen
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Fig. 3 Testing results and fitting curve of
tension-torsion fatigue lives
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Table 1 Fitting results of fatigue test under combined axial ’ ' ’
and torsional loading for S135 drill pipe steel ’
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Fig. 4 Macroscopic morphologies of fatigue {racture under combined axial and torsional loading at different stress amplitudes
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Fig. 5 Fracture morphologies of fatigue crack initiation region under combined axial and torsional |
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